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#2002-246848 

mtt&l] -JK^Li y Ni 1 _ Z M , Z 0 2 (5£fp, 0. 05^y^l 
. 2 -CftS. O^z^O. 5 fit, M'liFe, Co, Mn, 

Cu, Zn, AK Sn, B, Ga, Cr, V, Ti, Mg, Ca, Srfrblt 

*Ulf>aigft«l5i'fe«r«-«S:L i x MP0 4 (^, 0. 0 5^x^ 
1. 2T'feS„ £. 7c, MitFe, Mn, Co, Ni, Cu, Zn, Mg^&^S 

0fi*%©fgHT*fe-5r 

zftmttzm&m i mm<DiEmmmmo 

±BBiE«?S**ttt, -K^Li y Ni 1 _ Z M* z O z 0. 0 5^y 

£1. 2tfe5„ £7c, O^z^O. 5-£&&„ -eUT, M'iiFe, Co, M 
n, Cu, Zn, Al, Sn, B, Ga, Cr, V, Ti, Mg, Ca, Srfr 

*ffi*^U tf^MJeftflUtSr^-rS-jK^L i X MPQ 4 («(ft, 0. 0 5^x 
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#2 002 — 246848 
£1. 2"£$>Z> 0 £fc. MiiFe, Mn, Co, Ni, Cu, Z n, Mg^£>& 

[^©ffrffl&tBBJ!] 
[0 0 0 1 ] 

[0 0 0 2] 

t-^M'Jf^ALiyNi^^^Og (iS*, 0. 0 5^y<l. 
2. O^zgO. 5T'^5. M'liFe, Co, Mn, Cu, Zn, Al 

, Sn, B, Ga, Cr, V, Ti, Mg, Ca, S r^eftS^iUS^fc 

[0 0 0 3] 

1 5 OmAh/giST^0(C^Lt, 1 8 0~2 0 0 m A h / g US ©J* ft 
[0 0 0 4] 

t£&© n h Bft U 5=- A ic Jt^T 3*«^lBTf ©gc^ffi^ffi v> -5 M 
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[0 0 0 5] 

f^t'J tf>^fb-^#L i x MPO 4 0. 0 5^x^1. 2TSSo £ £ 

, MliFe, Mn, Co, Ni, Cu, Zn, Mg, Cr, V, Mo, Ti, A 
1, Nb, B, G afr^^i VmiZftf=.-mU±~Z2b£ 0 ) ^ftKoftt^S 

[0 0 0 6] 
[0 0 0 7] 

, ^>V«'Jf?A^l 8 0 — 2 0 0 mAh/gIItfeS©t:^ IT, * y 

?A#5. lg/cm 3 , ->^;i/i'Jf-?A)!|!4. 8 g / c m 3 T&<5tf>JC*f 
IT, yJ-U tf>ft^©H«fSti3. 5g/cm 3 iSTfe'J, B&3 0%*)^^ 

o 

[0 0 0 8] 
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5=- A \Z it ^ T £ N £ V a e> ffi m # & £ o 
[0 0 0 9] 

tf, - >y ^r;« U f -5 A ^ M ^ ti©ilMffl tlt-ffi^^tt & 51 1 ffif ^ h 
fr&y#*<ZX M;U«AJt^ 5 0%£®*£ y 

m & u& -r z> &m # & y > — v >r )vm u * a * t* & & n v * ^ 

[0 0 10] 
[0 0 1 1 ] 

s 

[0 0 12] 

i l-z M ' z°2 °* 0 5 = y = 1 • 2Tf*5. O^z^O. 

5"e&£ 0 fit, M'liFe, Co, Mn, Cu. Z n, Al, S ru B, G 
a, Cr, V, Ti, Mg, Ca, S r h U ilWCftS— &£U:T?&S 

o ) T*3*i£-y^;i/g&y^tf *y tf^M^^it&^-rs 

-S8SLi x MP0 4 (sfctfJ, 0. 051x^1. 2t$)5 0 MliFe, 
Mn, Co, Ni, Cu, Zn, M g f> & Sg¥ «fc l J SBtftlS — =llJ£iLfc'T?&S. 
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[0013] 

, -jRaSL i y N i x _ Z M' z O 2 (sfctfi, 0. 05Sy£l. 2t|>S 0 * 
O^z^O. 5T'fe-5, fit, M'teFe, Co, M iu Cu, Z n. A 
1, Sn, B, Ga, Cr, V, Ti, Mg, Ca, S r h &£ffi <fc »J 511**1 

Iii5:^t5-fS:Li x MP0 4 (^tp, 0. 05^x^1. 2T*$>§. £ 
t.MliFe, Mn, Co, Ni, Cu, Z n, M g ^ h J: »J 3lJ#ftS — 

[0014] 
[0 0 1 5] 

-v*nsmv*y^<Dm^&^fti&w&m.*mwh. *v^yit 

[0 0 16] 
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[0 0 17] 
[0 0 18] 

mt^mnm^^x-y^Dimv^^^cDm'miz.^v tf>ib»7>^Ai:# 

[0 0 19] 
[0 0 2 0] 

[0 0 2 1] 
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[0 0 2 2] 

iEiitfttitii witter )vs.-y&m^tfm\<^nz> a 

[0 0 2 3] 

fit, iEmmmm.ii itn -m&i* i y Ni i- z M ' z ° 2 0 

. 05SySl. 2T'fe^ 0 O^z^O. 5 fit, M'ttFe 

, Co, Miu Ctu Zn, Al. S n, B, Ga, Cr, V, Ti, Mg, C 

v 2*n*o>$m&. *v ^>af«ft«3fife*i*«— i x mpo 4 oct, 

0. 05^x^1. 2T?S>&. MliFe, Mn, Co, Ni, Cu, Zn 

[0 0 2 4] 

— JKsSL i y Ni 1 _ z M' z 0 2 T^StlS — V^SftU i^Jfc 
1 5 0 mAh/ggSTf*6©K:^bT, -^^i'Jf^Attt 1 8 0 — 20 

omAh/giso«i*i##e)*is. -vtDvmvrv&nmMmT* 

TJWDffimt n h Izit^gffiX'&Z fc tb, - y *T)\>Wt U ? A « n 
[0 0 2 5] 
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mmmnt ltm^^^ic^, #icii&MTtf>7s$«-!M ^^m^jsi-etfm 

[0 0 2 6] 

-jRjSL i x MP0 4 "e*Sti*^U tf>S!IS6#3i 'J tf> 
'J^btWSfcft, ««3^1ffiBSI«STlciiHS*ifelKlc=fe)BfttRifcm©«riBffi 

[0 0 2 7] 

y tf>^^&Mv>sr iitc i y, -y-^r ^^f£&tf^ttic«tife****« 

MP0 4 (j£tp, MiiFe, Mn, Co, Ni, Cu, Z n, Mg, Cr, V, 
Mo, Ti, Al, Nb, B, G aj^e>&*#J: yJltfftfc— «£UlT?&5. ) 
T*^$tiS^-y tf>M«ft«3t«:*+*fl:^*. Jlttiftictt. LiFeP0 4 ( 

[0 0 2 8] 
[0 0 2 9] 
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mmmAtfi somAh/gm ->y^i/iyf?Aii§y©stwi 

8 0-2 0 OmAh/giSt'S5©IC5ifbT, *V ^>ttlM&<Z>M*^£: V <D 

- ^^r;b^u^^A^4 . 8 g/cm 3 T^S(Z)(c>ifbt, t'jif^^t©! 
mStt3. 5g/cm 3 i|tS l J, 3 0 % t){gv\ 
[0 0 3 0] 

[0 0 3 1 ] 

ytr)imvf 3 7 2±<Dmw*£fe , mzmtifc*v ^yit&wx%im-tz>z\nz&v 

[0 0 3 2] 

33T% *^tC«V>rM5|Jfc^tt, -^^r^U^^ACD^MtC^-U tf>-fb 



ffi|E#2 003-3039656 



#2002-246848 



[0 0 3 3] 

Siter tic j: y, ^*©*y if ^^r;n?u ^^At««??Ki:©)K 

£*y tf>ft^i»i:S:#«K:»-&Ufc»^tcjt^T^-y if >ffc-£4irteM*&4>* 

[0 0 3 4] 

ton, iE*?g*«i:LT*y ifyit^^mmxmm^rcm^at^x^v if > 

[0 0 3 5] 
[0 0 3 6] 

^-*fiE<0j*3^e), hijy-^^A&iffie*©tS«««c*f^*«ffitt*«fi< 
feoTli^WS, l^ot, tf'J If >fb^%©Jt*&J:fB<B,fce>fc*SH 
tt*IiH:J:y, xy>!r;b^y^A<Z)m&^&3i«^S^*£*#<*R& 

[0 0 3 7] 

09*.tiifc«&ft 1 8 OmAh/gffi^'y^il/t'Jf^At^Il 5 OmAh/ 
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165mAh/g~178. 5mAh/giIt^'J, 
[0 0 3 8] 

- y^b^y ^?A£|C^3. 5 g/ c m 3 <D*V lf>-ffc-£4&S:/BV^»^ 
4. 15g/cm 3 ~4. 7 4 g / c m 3 t ^ »J , IMfflfSTttSl 1 4 %J^^ 

izm 

[0 0 3 9] 

*»WUlfflV^S^-U X LTli. #^2 001-250555 

#^&£T*«&^(b*lTV>£ <fce>fc, ^#©««a«^5 0 0TC-7 0 0 °C, 

& i/2j^Ttc&£;ih#^s83ftTv^,, — y^vufty^A©^ 

[0 0 4 0] 

^»m*&^ufezi^^©ffi^»T?ffiwan«ffi , T?S)«^, #y myitis 

%(^zi^!|S^{±-»y>!r;i/^y^^A©^^Cit^T-r^^lc«&#$ti^VN 

tSttSIt^t'tS. 5£fC 7 0 0 J: ^ LT# 

[0 0 4 1 ] 
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[0 0 4 2] 

^tfACDSWHtf-ft© 1 / 2&sTT*2b2>Z£tfft$. bVN B fit, ^^UVN^U 
[0 0 4 3] 

a-y yfyit&mK £2>-yfr)imv*y&omm<z>&mmziz. o. i 

^m— 1 0 ti m<DmM'V%> LV^ y ^>^%IC «fc S — y >r;i/$ 

##<&y fcmmfcVtoftMnm&ifi&'pi,. f^am^y <e>x*;i/ 
*>ot, *u v'yik&mz£z>-vtrjimv?-v&(Dmm£>mmm2 z±m(D£ 

[0 0 4 4] 

^■^AJ:y«4xfciEfli?S<»K*«l533lS*irif^*. fit, r tifcftlM-rs r £ iz 

[0 0 4 5] ' 
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[0 0 4 6] 

jEffiM3t±, lEtt2£JBHSr*Sfc0>*T?&»;, #c*ifi 1 ©IE 

[0 0 4 7J 

[0 0 4 8] 

ttitt. m&m&mm. \zv*n-9^ ^-F;i/n-**, etn-^^® 

ZWHk&mtfmtf e>tis„ rti^M, ^£&&vn lift M 

ft 3*55 D s E t L i U T'SSH5%0T^S O ^©-fb^SSJCfeVVT, Dtt 

y * ? a ^m^m^^m^mytm. &&x$¥m&n>me> o *> 
o, t^o, u^o-e&&o tfj-e=fe, y^*Afc#&&sv^ift^&&7gj£iirtB 
Bftfb^, ^ffc;i/-r-*A, m^vzr^y. Mit*yyx j ry. wot* 
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[0 0 4 9] 

[0 0 5 0] 
[0 0 5 1] 

[0 0 5 2] 

-3tf*-K S?;*^;i/#-3tf*- K 1 , 2 h**/x* 1,2-^xh 

3f vx# r-^fn7^hx fh7tFn77X 2-^f;i/fh7tK 
D77>, 1 , 3 4 1 , 3 ^Xf;i/X-f 

v-;k gf^xj*-r;w Sixxf^K :/nbf;f >^xx^;i/^£Mv^;i£:# 

[0 0 5 3] 

mmnm. t mnmnm. *mm-?z> mft^t&m t ^ & »; , r m^it^m \t 
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[0 0 5 4] 

f t s * © t* fen &m * o) mft+tfimm r* ^ s . y tc m v * e> n s 

[0 0 5 5] 

- h u y r * u h y ^/©^m^&ftM-ts r ^-ess. 
^;7- (tr-^;7-) fcLTii, »B*trx/i/, *#*y;i/Bft:* 

y;i/^:/^;i/, y* y /i/a***-^ y*y;i/^:/^;K >r*n:/Bft 

, r^'jD-h'j;i/^i;i>^ y? y nx h vjizt* v^y^vymm 
, y^ y nxh vji&j£tfV3Lruy7u\*isy*?^yx?'\s>mm* T9Vu 
x h y/i/Stfbtf— /i/»flS, y# u nx h y #y* y u- bmm* y^ynx 

[0 0 5 6] 

KM^yx^U:/**-^ K©^*^, |iif^#&£©x-^;wM^^& 

t>f K, ^^t^'j^f^ ^ y y# y r^u 
y> * m r £ tf-e £ -5 . 

[0 0 5 7] 
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[0 0 5 8] 

•e&*l«V%-r4x*«ffiHriBT?&<S. MB* LiC10 4 , LiAsF 
6 , LiPFg, LiBF 4 , LiB (CgHg) 4 , CHgSOgLi, CF 
3SO3LK LiCl, LiBr^l:ffl^S3i:^t't5. 
[0 0 5 9] 

[0 0 6 0] 

«M*#x>rv h 7tt, iEffi^3S.0^^5f^tC3 ! 5m3 4xfc#7K«Mco«m 

[0 0 6 1] 

MtVX. -M&L i y N i x _ Z M' z O 2 (5£tp, 0. 0 5^y^l. 2 T* 
zteO^z^O. 5T?ftS. -eit, M'teFe, Co, Mn, C 
u, Z ru Al, Sn, B, Ga, Cr, V, Ti, Mg, Ca, Srfrtb&£ 

, a-y if^afUpftHJtsr^-rs-jtt^L i x mpo 4 ess*, 0. 05^x^1 

. 2T*&£„ MIJFe, Mn, Co, Ni, Cu, Zn, Mgfre>&S# 

[0 0 6 2] 
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[0 0 6 3] 

Hffi2 fef^JSi-S, BfifcftS-y^l'JffA (LiNi0 2 ) 
Uf)A7>^^'J \f.y^m (LiMnP0 4 ) £ltf>£.^5fc£, ffi£©Jfc 

[0 0 6 4] 

ZLZ1T% #38t!l§tCfflV^:Jt-U bf>^#filL/Tli, 2 001-25055 

5#^?g&£T*^£*i-c^.5j:e>&, ^janfrott/aafl!^ 5 o o°c~7 o o°c 

[0 0 6 5] 

[0 0 6 6] 
[0 0 6 7] 

[0 0 6 8] 
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[0 0 6 9] 
[0 0 7 0] 

mtzmmwizftwizi+Tx^v-viEm&fflZMm^z. fit, jEm&mz 

M2##M£*l£o 
[0 0 7 1] 

[0 0 7 2] 

#*mMw it. mmrnrn. & tpizmm-t z-tiz &v mm-? 

[0 0 7 3] 

fit, M2 &iEMl53fc^L, ZMMftSlz&mL. 
M4 £<DmizlzAU-* 6l:|2t5 0 £ <=> fcMft 3 &tf;ftjlfe 5 ftlziWmM 

[0 0 7 4] 

*$&miz&z>#7kmM'g:zz?kmmiz&^Tiz. mmmmz^^ntrnz 
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[0 0 7 5] 

[0 0 7 6] 
[0 0 7 7] 
[0 0 7 8] 

[0 0 7 9] 

i > 

[0 0 8 0] 
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£-f, iEiMIM^bfc mmtteZ-ytDiWlVTVl* (LiNi0 2 
) £.V?"J2±-?yify&*Wy<tt&y!) (LiMnP0 4 ) H<D&m3fcZ. * U 

tf^fefMSrlO, 0 0 0 r p m-etm^$it> 10»®14Ibfe o 
[0 0 8 1 ] 

$AWRC;ftLT&I^#&)|» • lf#M$:ltfca(;rV^^ 8<Z)EPfElC# 
o T^MaNC^^tife^M^W^W^P 9 {CMS £ -5 $ tiT ^* 

nm - mz&mzm-tzttfx'izz. fix, 3©^v*^;b^sicigA2*i 
y ? a © ^ if ic y b? > it&m-ftWg. s n £ . 

[0 0 8 2] 

mz, ? * * ? * Krnm iz £ a • <z> & « & © am & 

6&i£ (SEM) J3<fctfX*;b^-#|!tMXi|«#ffi&« (EDS) -e«*Ufc. J £ 

©M^, ->y>r;i/ (Ni) ^tttc^ffi$ftfeES*«* l o~2 o ^ migCD* 

gtixDffi?- (j^t> e^ii^o ) p (y>) *«wtttc<ftms*ife 

/havN«[^ («t. ^n^-t^s. ) M^tcmso. 5 — 3 timomfr-zmm 
iztfmi>T^2>z£.i)mMznfco z\(Dm^^mzizm^:miz^-t B ®3icjsn 

^©jfi^i i^-y^Kyff^ -y-^i 2#*y tr>fl;#4*n**<6££# 

[0 0 8 3] 
[0 0 8 4] 

JEflH£tt*&9 0M%£, tlSJii Ltrtf i/>^7v f S 511 
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% £ , m&M £ L T jK U 7 v ft t^- U -r > £ 5 M*% i: & ^ L T MirM £ M 
[0 0 8 5] 

■Jf> (PVdF) lOlil^I^L, ftl^I&illfc. ^©Affi^J 
IT, I©^i^JX7 l J-$:tIli*2 9 UTJBv*SJ£S 1 0 /tm®ft 

[0 0 8 6] 

J^_h©J:e)C^$4x^^©iE#2 2, ^©A@2 1 2 5 ^ m 

2 3, M2 2, -feAl/-* 2 3 ©AHJ^tCfltSU i©j»JB<*S:»#JRK#>«ia 
[0 0 8 7] 

»«S#©_hTIS®JCj|ifiliS2 4 SrgBfllLfc. «fev**e, T;i/i$ ^tf-MKlEffiy - 
K3 2 &IE«&«fl:3 O^P)#{i}Lt, *m^2 7 il«i8tW«s*jiA^lft'»S*lfc 
££#2 8 0>ggjg»lCtS&U -y^«A*U - K3 1 §:A@m*^2 9fr*> 

[0 0 8 8] 

m&itifi-i : 2T*$>z>m&mwLK. mmnt^xh in (cf 3 so 2 ) 2 &o 

. 5 mo 1/1, LiPFgfcO. 5mol/l»)J|2!tSifcCJ:»J***i 
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[0 0 8 9] 

fctfc» T*7T)\sV*mm^tc.mmMX2J3*>TV h 2 6 ^1X1^2 5 
L&SdfctCfcy, ^#2 8, P T CI? * tf fC«M 2 7 §: @g L, 04 
(C^t-Ml 8 mm, 6 5 mm^FgitfM^TfcW^Zl^^^^Lfeo 

[0 0 9 0] 
<irbic^!1 1 > 

-yTJimv^Vt* (LiNi0 2 ) t. 'jf^7A7>#>M'J ( 
L iMn P0 4 ) £©#f^£?U*T-3 0 &X&®& IsXsEMftVumzmm U 3 

[0 0 9 1] 

<Jfc««2> 

lEffiiS&ftiiLTriy^i/gfty^tfA (LiNi0 2 ) ^ffiv^-tJ^tt, 

[0 0 9 2] 

JSU:© J: ? ic LTftnR L fcHJfeM 1 > itMtm 1 Jt«#?l 2 ©#zK««?#n& 
[0 0 9 3] 

01C, ?6**J±4. 2V, Mt^lOOOmA, ^S*l©ra4 ^rK©^#"e^« 
fctfofc (^«^-^*JE^«) o JfcMSfU 0 0 0mA, jfcih«JE3 

[0 0 9 4] 
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[0 0 9 5] 
[0 0 9 6] 

[0 0 9 7] 
<HIffi2> 

— v5r;i/lfty*?A (LiNi0 2 ) HVWJ*'?>jf>&ytV\l>{t&QB( 

LiMnPo 4 ) £<D&mmz. * y \f > its® 2 o mm% t &s <t 

S coMl=HftMBc&A L fc, d cosfftMBi RftM§3§ fcflftgT- PJMM 
illC J: y, ^ALfcM^^m^^tiS^ftiC £ Bff^#§P« 

^ co ra-e (Dmwmn-tfm^mmj] & ^ w\ e^-e & - y y ^ ? com 

[0 0 9 8] 

r^lC> 'M^#miC j:^^MCDm®?:^M«^^ (SEM) fc^x 

^;i/=^-^tS:Mx^tf^S (eds) -egBgL£ 0 -£co$gm. -v>t)\s (n i 

) ^^BgtC^ffi$4xfeli:@^l8S 1 0 — 2 0 ^mg^CO^#feCD!S^ (J^T, W$L 

^£v$& a ) coMHtc, p (y>) jra^c^m^tife/jN^v^^- (j^t, ^ 
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?£0&. ) Mttizmo. 5~ 3 (i m<DmfrVM&lZtfMLT^ZZ£tfm 
[0 0 9 9] 

[0 10 0] 

3 £ iz J; *J tfi$££ttK:fc*u 3c3t U fcflH&-tf>f * ^#14^* 

£ jS - #c«*fi *^3K «TIIT* &> & v a 3. -5 o 

[0101] 

<^»J3> 

- >y>!r;i/^y 5^ A (LiNi0 2 ) i: 'Jf^A7>^'J >it&® ( 

LiMnP0 4 ) ^* V tf V^fb n-ib^ 2 0 114% £ & -5 <£ 

mwm&mte. mm 50 tocdsi^w 5 1 gg^asiitsi s 0 m/ s 

m«i" S z £ iz j: 3 *T?#*»|fc^K:!ftv\«*tfj & 
^X.> ft&*T*&Z-V*)lsMV*V2*<Dmm**n?°T-&2>*V \?> it-SOS!* 

watts z.£ifiT*g& a z&zo&marBwmzm^zztiz&v. 

[0 10 2] 

#cfe, m&m#&&mK.*&&mm<Dmm&j£2E&n*m.mm (sem) as* 

Otx*^¥-^«tSXiK^«f$l« (EDS) l?iigSL£ 0 -e<2DMJH. ( 
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M'ftL+tw&o ) a>mmiz\ p (u>) ^wwejc^fflstifc^sv^ifi^ oar, 
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